
















A b s t r a c t
Comparative	 analysis	 of	 multi-criteria	 Pareto	 and	 SPBT	 optimization,	 for	 a	 single-family,	
detached	residential	building	used	as	an	example.	Main	elements	of	interest	include	minimum	
power	and	minimum	cost	of	investment.	
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S t r e s z c z e n i e
Analiza	porównawcza	dla	kryterium	optymalizacji	wielokryterialnej	w	sensie	Pareto	i	SPBT	
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1. Optimization method to determine reasonably low energy consumption
1.1.	Unconstrained	Minimization
One	of	the	most	developed	groups	of	numerical	optimization	methods	is	the	iterative	
type	 [1].	For	 this	method,	a	point	 is	established	on	 the	basis	of	 the	previously	obtained	
results,	which	 indicates	where	 the	minimum	 is	 likely	 to	 be,	 or	 the	 general	 direction	 in	
which	it	is	likely	to	lie.	This	approach	includes,	without	limitation,	the	following	methods:	
Direct	 Search	 Method	 of	 Hooker	 and	 Jeeves,	 Simplex	 Method	 of	 Nelder	 and	 Mead,	
Variable	Metric	Method	of	Davidon-Fletcher-Powell.	These	methods	however,	should	not	
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Usually,	this	method	will	locate	the	solution	in	the	neighborhood	of	the	global	minimum.
Method	for	Discrete	and	Integer	Variables.	Solving	optimization	problems	with	discrete	
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= 0 	and	for	all	i,	j (7)
1.5.	Task	description











Table	1	describes	 the	 results	of	 the	SPBT	[years]	and	 table	2	describes	 the	 results	 from	
Kuhn-Tucker.	Due	to	the	low	thickness	of	the	insulation,	the	SPBT	value	lies	between	15	and	
20	cm.	This	 is	 illustrated	by	Fig.	1a.	The	solution	method	of	multi-criteria	 thickness	of	 the	
insulation	is	approx.	36	cm.	This	is	depicted	in	Fig.	1	b.	The	difference	between	the	results	of	
both	methods	is	almost	20	cm	(one	method	recommends	insulaion	twice	as	thick	as	the	other).	
T a b l e 	 1
SPBT dependence on	the	type	of energy carrier and	thickness of	insulation
Thickness	of	insulation	[cm] SPBT	[year]
coal gas electricity
10 122 69 26
20 119 67 25
30 132 74 28
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Ta b l e 	 2
Dependence of thickness x (5) and F1 and F2 (method Kuhn–Tucker)
F1 314244 314634.6 315174.8 314950.6 314135.6
F2 5754.035 5739.386 5721.686 5728.87 5724.476
x(5) 10–3.33 max max max max max
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